Erythropoietin attenuates neuronal injury and potentiates the expression of pCREB in anterior horn after transient spinal cord ischemia in rats.
Recent studies have suggested that EPO activates the CREB transcription pathway and increases BDNF expression and production, which contributes to EPO-mediated neuroprotection. We investigated whether EPO has a neuroprotective effect against ISCI in rats and examined the involvement of CREB protein phosphorylation in this process. Spinal cord ischemia was produced by balloon occlusion of the abdominal aorta below the branching point of the left subclavian artery for 5 minutes, and rHu-EPO (1000 U/kg BW) was administered intravenously after the onset of the reperfusion. Neurologic status was assessed at 1, 24, and, 48 hours. After the end of 48 hours, spinal cords were harvested for histopathologic analysis and immunohistochemistry for pCREB. All sham-operated rats had a normal neurologic outcome, whereas all ischemic rats suffered severe neurologic deficits after ISCI. Erythropoietin treatment was found to accelerate recovery of motor deficits and prevent the loss of motoneurons in the spinal cord after transient ischemia. Ischemic spinal cord injury induced the phosphorylation of pCREB at the anterior horn of the spinal cord, and EPO treatment significantly potentiated expression of pCREB increase at the anterior horn of the spinal cord. These results demonstrate that a single dose of EPO given before ISCI provides significant neuroprotection and potentiates the expression of pCREB in this region.